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Sir: 

Prior to examination of this application, please amend the above-Identified 
application as follows: 

IN THE SPECIFICATION : 

Please amend the specification as follows: 
Page 2, third paragraph: 

- FIG. 1 , FIG. 2A and 2B show an embodiment of the present invention, where FIG. 
1 is a lateral cross-section of a wheel mounted with a sealant-containing tire and FIGS. 2A 
and 2B are views illustrating the operation when the sealant-containing tire has a puncture. 
FIG. 3 shows a prior art punctured sealant-containing tire. - 
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showing exactly where the changes are being made. 
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Deposit Account No. 01-2300. 
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In order to achieve the aforementioned object, there is proposed a sealant- 
containing tire with an annular sealant chamber filled with sealant formed at an inner 
surface of a tread of a tire body, and with the sealant chamber and an air chamber being 
partitioned by a partition. The partition is formed of a material of a 300% modulus of 
60kgf/cm^ or less. 

According to this configuration, by making the partition defining the air 
chamber and the sealant chamber of flexible material of a 300% modulus of 60kg^cm^ 
or less, not only are punctures caused by nails etc. made smaller, but the punctures are 
rapidly made smaller after withdrawal of a nail etc. so that the flowing out of air from 
the air chamber is delayed. The flexible partition can easily be deformed by the air 
pressure within the air chamber and the sealant within the sealant chamber is therefore 
rapidly pushed into a puncture of the tread so that a puncture can effectively be repaired. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1, FIG. 2A and FIG. 2B show an embodiment of the present invention, 
where FIG, 1 is a lateral cross-section of a wheel mounted with a sealant-containing tire 
and FIGS. 2A and 2B are views illustrating the operation when the sealant-containing 
tire has a puncture. Rt^.. 3 a<3h.u.s ..f r-n^ p.u.c lL.re.t ^...u.t^^.>a.lH.a ^^^^^ 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following is a description of practical examples of the present invention 
based on embodiments of the present invention shown in the appended drawings. 

FIG. 1, FIG. 2A and FIG. 2B show an embodiment of the present invention. 

As shown in FIG. 1, a tubeless tire T comprising a tire body 1, an outer liner 2 
fastened by vulcanization to the inner part of the tire body 1, and an inner liner 3 are 
mounted on a motorcycle wheel rim R. The outer liner 2 is fastened by vulcanization 
to the inner surface of a tread 4 of the tire body 1 and the left and right ends of the inner 
liner 3 excluding the central part are fastened by vulcanization to the inner surfaces of 
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SPECIFICATION 



SEALANT-CONTADSriNG TIRE 



FIELD OF THE INVENTION 

The present invention relates to a sealant-containing tire with an annular 
sealant chamber filled with sealant formed at an inner surface of a tread of a tire body, 
and with the sealant chamber and an air chamber being partitioned by a partition. 
BACKGROUND ART 

Sealant-containing tires such as disclosed in Japanese Patent Application Laid- 
open No. 8-323875, where a sealant chamber at least partially defined by a liner is 
formed at an inner surface of a tread of a tire body so that punctures in the tread caused 
by nails etc, are automatically sealed by sealant contained within the sealant chamber so 
as to delay the leaking of air from the puncture are well known. 

FIG. 3 shows the situation for a related sealant-containing tire when a puncture 
caused by a nail etc. penetrates a tread 4, sealant chamber 7 and liner 3 so as to reach an 
air chamber 8. Because the rubber of the tread 4 is hard, after the nail etc. is removed, 
little contraction (refer to the arrows) of the pimcture 4^ due to the elasticity of the 
rubber is anticipated. Contraction of a puncture 3^ (refer to the arrows) after removal 
of the nail etc, is also slight because the rubber of the liner 3 in related sealant- 
containing tires is relatively hard. Air within the air chamber 8 therefore flows to the 
outside in a forceful manner through the puncture 3^ in the liner 3 and the puncture 4^ in 
the tread 4 and repair of the puncture 4^ in the tread 4 by the sealant 6 with which the 
sealant chamber 7 is filled can therefore not be carried out in an effective maimer. 
DISCLOSURE OF THE INVENTION 

In order to resolve the aforementioned situation, it is the object of the present 
invention to increase the effectiveness of repairing a puncture with sealant in a sealant- 
containing tire in order to delay the flowing out of air firom an air chamber. 



In order to achieve the aforementioned object, there is proposed a sealant- 
containing tire with an annular sealant chamber filled with sealant formed at an inner 
surface of a tread of a tire body, and with the sealant chamber and an air chamber being 
partitioned by a partition. The partition is formed of a material of a 300% modulus of 
60kg£/cm^ or less. 

According to this configuration, by making the partition defining the air 
chamber and the sealant chamber of flexible material of a 300% modulus of 60kgf/cm^ 
or less, not only are punctures caused by nails eta made smaller, but the punctures are 
rapidly made smaller after withdrawal of a nail etc. so that the flowing out of air from 
the air chamber is delayed. The flexible partition can easily be deformed by the air 
pressure within the air chamber and the sealant within the sealant chamber is therefore 
rapidly pushed into a puncture of the tread so that a puncture can effectively be repaired. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1, FIG. 2A and FIG. 2B show an embodiment of the present invention, 
where FIG. 1 is a lateral cross-section of a wheel mounted with a sealant-containing tire 
and FIGS. 2A and 2B are views illustrating the operation when the sealant-containing 
tire has a puncture. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following is a description of practical examples of the present invention 
based on embodiments of the present invention shown in the appended drawings. 

FIG. 1, FIG. 2A and FIG. 2B show an embodiment of the present invention. 

As shown in FIG. 1, a tubeless tire T comprising a tire body 1, an outer liner 2 
fastened by vulcanization to the inner part of the tire body 1, and an inner liner 3 are 
mounted on a motorcycle wheel rim R. The outer liner 2 is fastened by vulcanization 
to the inner surface of a tread 4 of the tire body 1 and the left and right ends of the inner 
liner 3 excluding the central part are fastened by vulcanization to the inner surfaces of 



left and right side walls 5, 5 of the tire body 1, A sealant chamber 7 substantially arc- 
shaped in cross-section that is filled with sealant 6 is defined between the central part of 
the inner liner 3 and the outer liner 2 and an air chamber 8 substantially circular in 
cross-section is defined within the inner liner 3» 

The inner liner 3 partitioning the sealant chamber 7 and the air chamber 8 
forms the partition of the present invention and is therefore composed of butyl rubber 
(IIR) of a 300% modulus of 60kgfi^cm^ or less. The 300% modulus indicates the 
magnitude of tensile stress when a material is extended to 300%, with materials having 
a smaller 300% modulus being more flexible. 

The rim R is equipped with an annular rim body 9 extending in a 
circumferential direction of the tire T, and a pair of flanges 10, 10, extending radially 
outwards in a widthwise direction from both ends of the rim body 9, for supporting the 
inner periphery of the tire body 1. An air valve 11 for filling the air chamber 8 with air 
is supported so as to pass through an air valve attachment section 12 formed at one 
location in the circumferential direction of the rim body 9* 

After the nail N penetrating the tread 4 of the tire body 1, outer liner 2 and 
iimer liner 3 as shown in FIG. 2A is withdrawn, punctures 4j, 2^, and are formed in 
the tread 4, the outer liner 2 and the inner liner 3, respectively, as shown in FIG. 2B. 

The puncture 4j only contracts slightly after the nail N is pulled out because the 
tread 4 of the tire body 1 is formed of resilient rubber. The rubber of the outer liner 2 
is flexible compared to the rubber of the tread 4, but the outer liner 2 is thin and is 
fastened to the inner surface of the tread 4 so as to be integrally formed with the tread 4. 
The puncture 2^ in the outer liner 2 therefore also only contracts slightly after removal 
of the nail N. On the other hand, because the inner liner 3 is made of flexible rubber of 
a 300% modulus of 60kg£/an^ or less, the puncture 3i rapidly contracts after the nail N 
is withdrawn so as to be of a diameter substantially smaller than the diameter of the nail 



N. 

When the puncture 3i in the inner liner 3 contracts, it becomes difficult for the 
air within the air chamber 8 to pass through the puncture S^, and the amount of air that 
flows to the outside of the tire body 1 through the punctures 2i and 4^ in the outer liner 2 
and the tread 4 is reduced. Further, because the inner liner 3 is flexible, the inner liner 
3 can be easily deformed by the air pressure within the air chamber 8 so that the volume 
of the sealant chamber 7 is therefore reduced. Sealant 6 pushed out from the sealant 
chamber 7 therefore fills the punctures 2^ and 4^ in the outer liner 2 and the tread 4 and 
the punctures 2^ and 4^ are therefore effectively repaired 



[Table 1] 





Puncture Diameter 
(Pin Diameter; 3mm) 


Puncture Diameter 
(Pin Diameter; 5mm) 


Comparative Example 


2.0 mm 


2.0 to 3.0 mm 


Embodiment 


1.5 mm 


1.5 to 2.0 mm 



Table 1 shows measurements of the diameter of punctures formed in the inner 
liner 3 when a tire (comparative example) fitted with an inner liner 3 of a 300% 
modulus exceedmg 60kg£/^cm^ and a tne (embodiment) fitted with an mner liner 3 of a 
300% modulus of eOkg&'cm^ or less are pierced by two types of pins for nails of 
diameters of 3mm and 5mm. It can therefore be understood that the diameter of the 
puncture is reduced with the embodiment fitted with an inner liner 3 of flexible rubber 
of a 300% modulus of 60kgf/cm^ or less, compared with the comparative example. 
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[Table 2] 





v^iiipard.iive 
Example 1 


Example 2 


Example 1 


Example 2 


300% Modulus 
(kpf/cwh 


100 


80 


60 


40 


Extension at Time 
of Rupture (%) 










Tensile Stress at 
time of Rupture 


100 


150 


120 


100 


Pin Diameter; 2 irmi 


o 


O 


O 


o 


Pin Diameter; 3 mm 


A 


0 


O 


o 


Pin Diameter; 4 mm 


X 


A 


O 


o 


Pin Diameter; 5 mm 


X 


X 


O 


0 


Pin Diameter; 6 mm 


X 


X 


A 


o 


Pin Diameter; 7 mm 


X 


X 


X 


A 



O; Air leakage stopped rapidly. 



A; Air leakage stopped in stages, 
X; Air leakage not stopped. 

Table 2 shows investigation of the extent to which air leaks from the air 
chamber 8 when punctiures are made in tires with pins acting as nails of various 
diameters. In comparative example 1, a liner (of a 300% modulus of lOOkgfi^cm^) for 
preventing air from passing is fastened to the inner surface of a tire body of a typical 
tubeless tire that does not contain sealant. In comparative example 2, an inner liner 3 
of a 300% modulus of 80kg£/cm^ is fastened to a tire of the structure shown in FIG. 1. 
In embodiments 1 and 2, inner liners 3 of 300% moduli of 60kgf/cm^ and 40kgf/cm^ 
respectively, are fastened to the tire of the structure of FIG. 1. 

As becomes clear from Table 2, the effectiveness of preventing the leaking of 
air is improved as the 300% modulus is reduced, i.e. as the rubber of the mner liner 3 
becomes more flexible, so that leaking of air can be effectively prevented even if the 
diameter of the pin causing the puncture is increased. This effectiveness is particularly 
striking for examples 1 and 2 where the 300% modulus is 60kgf/cm^ or less. 
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The embodiment of the present invention has been described above but various 
design modifications are possible without deviating from the spirit of the present 
invention. 

For example, with the tire T of this embodiment, the outer liner 2 is fastened to 
the inner surface of the tread 4 of the tire body 1, but the present invention can also be 
applied to a tire T that does not have an outer liner 2. Further, the material for the 
inner liner 3 is by no means limited to butyl rubber (IIR). 
INDUSTRIAL APPLICABILITY 

As is apparent from the above, the sealant-containing tire according to the 
present invention is applicable to a two-wheeled motor vehicle and further to other 
types of vehicles, e.g., a bus, a truck or an automobile. 
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WHAT IS CLAIMED IS 



1. A sealant-containing tire with an annular sealant chamber (7) filled with 
sealant (6) formed at an inner surface of a tread (4) of a tire body (1), and with the 
sealant chamber (7) and an air chamber (8) being partitioned by a partition (3), 

characterized in that the partition (3) is formed of a material of a 300% 
modulus of 60kgf/cm^ or less. 
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2/3 



FIG.2A 
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FIG.3 

(PRIOR ART) 



AIR 
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Declaration For U-S. Patent Application 
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IS! was filed on April 18. 2000 as PCT International Application Number PCT/.TPnn/09591 
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the claim(s), as amended by any amendment referred to above. 

I acknowledge the duty to disclose infonnation which is material to patentability as defined in 37 C FR §1 56 
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applications) (Number) (Country) (Day/Month/Year Filed) 
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(Number) (Country) (Day/MonthAfear Filed) 

I hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed below. 



(Application Number) (Filing Date) 



(Application Number) (Filing Date) 

□ See attached list for additional prior foreign or provisional applications 
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application(s) designating the United States of America listed below and, insofar as the subject matter of each of the claims of 
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U S.C. §112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR U 56 
which became available between the filing date of the prior application(s) and the national or PCT Intemational filing date of this 
application: ^ 

(List prior U.S. 

Applications or 77 Z Z 7> . , ^ — ■ — 

PCT Intemational (Application Serial No.) (FiUng Date) (Status) (patented, pending, abandoned) 

applications 

designating the U.S.) (Application Serial No.) (Filing Date) (Status) (patented, pending, abandoned) 
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